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need not be disturbed more than once or twice until cicatrization is com¬ 

plete. 

Fig. 2. Fig. 3. 

This method of amputation need not be limited to the knee. The 

advantages of drainage, and the removal of the cicatrix from the face of 

the stump to its posterior part, equally adapt it to amputation in the leg 

or thigh. I have frequently amputated at both of these points by this 

method, and obtained the most satisfactory results. The wound heals 

with remarkable rapidity, and the final perfection of the stump leaves all 

that can be desired. In Fig. 1 the line of incisions is given in amputation 

of the leg and thigh by this method. The incision on the posterior part 

of the leg should extend upwards to the point where the bone is to be 

sawn through, and there the muscles are divided circularly. 

New Yokk, Oct. 1869. 

Art. III.—A Contribution to the Knowledge of the Physiological Action 

of the Alkaloids, Viridia, Verairoidia, and Veratria of Commerce, 

andof the Resin of VeratrumViride. By Horatio C. Wood, Jr., M.D., 

Professor of Botany in the University of Pennsylvania. (Read before 

the Biological and Microscopical Section of the Academy of Natural 

Sciences, Nov. 1869, and recommended for publication.) 

Mr. Charles Bullock, of this city, in the Proceedings of the American 

Pharmaceutical Association for 1861, announced that he had finally 

completely worked out the chemistry of the veralrum viride, and described 
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two alkaloids, one soluble, the other insoluble in ether. With characteristic 

modesty, he did not assign names to these, but in the forthcoming edition 

of the U. S. Dispensatory, it is proposed to call the former viridia—the 

latter veratroidia. The present investigation was undertaken to establish 

if possible the physiological powers of these two alkaloids together with 

the resin associated with them, and was extended to a partial study of 

veratria of commerce by way of comparison. 
As nothing definite has hitherto been published upon the toxic action of 

viridia and veratroidia, the first series of experiments was simple, merely 

tentative as it were, having for its object the study of the symptoms and 

the post-mortem changes induced by poisonous doses of the alkaloids. 

Before detailing these experiments, I desire to express my obligations to 

Mr. Charles Bullock for preparing and giving me a supply of these alka¬ 

loids and the resin of veratrum viride, and to Dr. S. Weir Mitchell for 

assistance, without which I scarcely would have been able to have carried 

these experiments to a successful termination. I am greatly indebted to 

the latter for the loan of instruments, for the counsel of experience, for 

encouragement amidst difficulties of, to me, a novel line of research, all of 

which he, with the enthusiasm of a true love for science and humanity, 

has at all times most generously afforded, grudging not his own valuable 

time to aid another’s efforts. 
The preparations of the alkaloids worked with were always sulphates, 

made by dissolving the alkaloid itself in very dilute sulphuric acid until 

the solution was nearly neutral to test-paper. It is worthy of remark, 

that although such solutions were perfectly clear as first made, yet after a 

time they deposited a copious light flocculent sediment. The nature of this 

I was unable to determine, but it was probably some impurity with which 

the alkaloid was so closely united as to impart for awhile its own solubility 

to it, just as castor oil will cause a certain per cent, of another fixed oil to 

be soluble with it in alcohol. In using this solution the precipitate was 

mostly shaken up and the whole injected into the tissue of the animal. In 

some instances, in which the deposit was filtered out, I could perceive no 

difference in the effect on the animal. 

Experiments with Viridise Sulphas. 

Expt. 1.—Injected into the thigh of a young pigeon, gr. T'sth of viridim 
sulph.; heart beating 200. 12 minutes. Pigeon quieter; breathing labored; 
heart 144; pupils unchanged; some trembling. 1 hour. Pigeon as before in¬ 
jection, only quieter; injected in opposite thigh gr. j viridise sulph. 10 minutes. 
Violent tremblings, passing in a very few minutes into general convulsions, with 
loss of power; the limbs were unable to bear up the pigeon, so that it first 
sprawled, then fell forward and to one side, and finally lay on its back, still 
having convulsions ; the heart’s action was exceedingly rapid towards the last; 
no vomiting or purging; pupils unaffected, responding actively to light until 
moment of death. 

Autopsy immediate.-—Alimentary canal and appendages normal; heart firmly 
contracted ; lungs congested ; blood dark, coagulating rapidly; brain and spinal 
cord normal; no signs of irritation at points of puncture. 
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Expt. 2.—Young pigeon, injected gr. 7'j viridi* sulph.; temperature 108°; 
heart’s beats not noted. 10 minutes. Temperature 107°; heart’s beats 120. 
15 minutes. Pigeon quiet, indisposed to move ; heart’s beats 76 ; pupils natural. 
30 minutes. Pigeon quiet, disposed to crawl into corners, lying flat on breast; 
temperature 107°; rapidity of heart’s beat varying constantly; slightest move¬ 
ment or excitement of pigeon causing heart to beat so rapidly it cannot be 
counted. 80 minutes. Pigeon livelier; injected £ gr. into its breast. 10 minutes. 
Pigeon unable to stand firm and quiet, resting on whole length of leg, constantly 
flapping wings to keep the balance and changing feet, wants to get into corner. 
15 minutes. Nervous twitchings of tail. 20 minutes. Evidences of convulsive 
movement marked. 22 minutes. Convulsions, with sprawling and inability to 
stand; falling backwards. 23 minutes. Wings flap vigorously, but without 
raising pigeon at all. 30 minutes. Convulsions marked with increasing weakness; 
motion backwards and sidewards. 33 minutes. Convulsions violent; no change 
in pupils; pigeon shows consciousness in trying to get into corners and dark 
places. 35 minutes. Convulsions very violent; now pitches forward all the time. 
38 minutes. On back; still violent convulsions. 40 minutes. Pigeon died in 
hand. 

Autopsy immediate.— Nothing abnormal. 

Expt. 3.—Full grown white rabbit; injected into its thigh gr. b ; breath rate 
140 ; temperature 103° F.; no perceptible effect. 

Expt. 4.—Same rabbit; injected gr. b ; in 20 minutes no symptoms ; repeated 
injection. 10 minutes. Great muscular tremors; acceleration of breathing; 
pupils natural; almost a tetanic appearance of hind legs, but when taken hold 
of legs not rigid ; he moves with some difficulty. 15 minutes. More marked 
tremors with weakness; rabbit flat on belly; can’t move himself on legs; no 
rigidity of muscles; loss of power of legs, almost complete in hind legs; 
certainly no loss of sight or hearing or feeling, apparently perfect consciousness. 
20 minutes. Convulsions; not constant but repeated; rabbit squealing with 
them ; no vomiting or purging; all legs sprawling; no marked change in pupils. 
30 minutes. Still occasional convulsions with horrible squealing. 40 minutes. 
More violent convulsions now on side; has lost power of lifting up head, 
except in convulsions, which are gradually getting more feeble. 60 minutes. 
Still alive ; relaxation more perfect. 90 minutes. Slime running from nostrils ; 
all motion ceased save occasional twitchings and shudders; a small relaxed 
movement from bowels ; no vomiting. 105 minutes. Dead. 

Autopsy two hours after death.—Rigor mortis considerable; nervous and 
alimentary systems normal; lungs intensely congested, very dark, looking as 
though solid, though really crepitant; heart pretty full of blood. 

Expt. 5.—Kitten 3 months old; injected about gr. 8 minutes. Trem¬ 
blings. 10 minutes. Loss of power, most marked in hind legs ; unable to lift 
itself; constant convulsive movements; injected gr. atropi® sulph.; heart 
120; 17 minutes. Same state. 23 minutes. Pupils widely dilated; heart 160. 
25 minutes. All power lost; still convulsive twitchings; I now removed the 
sternum, no signs of pain; lungs immediately collapsed; heart beating actively 
continued (10 minutes) until it was removed from body, beat a few times spon¬ 
taneously after this, and then responded actively to mechanical stimuli. 

Remark.—The atropia produced no amelioration in symptoms. 

Expt. 6.—Kitten about two months old; injected gr. |th viridire sulph. At 
time of injection heart-beat not perceptible, or at least sufficiently so to be 
counted. 20 minutes. Heart beating violently and tumultuously, heaving chest; 
134 a minute. This was after a considerable exertion of the kitten—chasing 
it, &c. Up to this time only effect perceived was that kitten evidently wanted 
to be quiet. When it was kept quiet a little time, heart’s action was found 
irregular and much weaker, but still apparently producing more external effect 
than before injection. 25 minutes. Tremblings very apparent; rocks from side 
to side in walking, uttering constantly feeble cries ; moves slowly, with effort. 
30 minutes. Lying flat on belly, with feet stretched out; but when pushed and 
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excited can walk, but with difficulty—peculiar sprawling, rocking gait. 35 
minutes. Gave Jrth gr. more. 40 minutes. Tremblings still more marked; very 
great loss of power, and tendency to convulsions. 45 minutes. Same ; not able 
to raise itself on legs; no convulsions yet; heart beating tumultuously and 
irregularly; no impairment of consciousness. 50 minutes. Paralysis has been 
almost complete in hind legs; cat pulling itself round with fore legs; making 
a fixed point of hinder extremity; hind legs seem to have no power even in 
convulsive seizures ; convulsions. 60 minutes. Cries and convulsions violent; 
in convulsions head erect; raised up on fore feet, but hind feet powerless; 
breathing laborious, panting, noisy. 65 minutes. Mouth open; continued 
with violent convulsions until about one and three-fourth hours, when kitten 
died. There was no vomiting or purging; consciousness perfect until very 
near death; heart continued beating a minute or so after respiration ceased. 

Autopsy immediate.—Lungs not much congested ; heart full of blood retain¬ 
ing its irritability; venous system gorged with blood. 

Expt. 7.—June 29. Injected Jd gr. of sulphate of viridia into thigh of young, 
very small, terrier cur. Pulse 160. 8 minutes. Muscular tremors. 10 minutes. 
Pulse not different from first. 15 minutes. Heart acting somewhat irregularly, 
116; accelerated, when muscular tremors now marked come on. 18 minutes. 
Pulse 108 ; respirations irregular and so lost in convulsive seizures that I cannot 
satisfactorily count them. 22 minutes. Pulse 110 ; heart beat very strong and 
full to fingers; animal urinating. 25 minutes. Pulse 105; muscular tremors 
marked. 27 minutes. Pulse 108. Allowing dog to be untied almost unable 
to raise himself on hind legs; lies flat upon his belly; can only make a few 
steps when aroused. 30 minutes. Pulse 102 ; beating him does not make him 
get up; but he still has pretty good power in front legs—much more than in 
hind. 35 minutes. Pulse 90. 40 minutes. Pulse 86. 50 minutes. Pulse 75; no 
convulsions yet. 60 minutes. Pulse 70 ; dog very weak, with but slight tremors; 
eyes disposed to be shut and head to fall to one side. 70 minutes. Pulse 72 ; 
tremors almost entirely ceased ; no vomiting or purging yet.. Injected gr. Jd^of 
the alkaloid in peritoneal cavity. Tremblings recommenced in three minutes. <5 
minutes. Pulse 104; dog howling a little ; restless ; trying to walk. 87 min¬ 
utes. Injected gr. ^th into femoral vein. 90 minutes. Convulsion ; dog growling, 
trying to bite; frothing at the mouth; violent, almost tetanic urination; dog 
sprawling, unable to get up on legs even in convulsions. Pulse under convulsions 
rising to 140. 120 minutes. No marked change, except breathing has become 
panting, with tongue hanging out. There is certainly great loss of sensation. 
200 minutes. Dog lying on its side; heart pulsations 200 ; constant violent 
convulsions; there has been profuse salivation; everything about head wet. 
230 minutes. No marked change except dog weaker; injected gr. ^d into peri¬ 
toneal cavity; dog perfectly conscious; when one pokes him in side with stick 
or finger tries to bite. 260 minutes. Heart very irregular, beating 70 a minute 
and then running up to 120; no change except increasing weakness. 290 min¬ 
utes. Injected gr. into peritoneal cavity; animal almost immediately was 
attacked with wild convulsions, and in a few minutes was evidently dying; 
heart acting tumultuously and irregularly, frequently stopping for time of seve¬ 
ral beats ; respiration ceased, however, some five minutes before heart. 

Autopsy five minutes after cessation of respiration.—Heart congested on 
right side; left not markedly so; still preserving irritability ; venous system 
engorged with very dark blood. Intestines—vermicular motion very distinct 
and active ; no lesion detected ; spinal cord and membrane very pale ; as also 
the brain and its membranes. 

Expt. 8.—Snapper (Ghelydra Serpentina) of moderate size. Exposed heart; 
beats 32 a minute; injected into pericardial sac gr. £th viridim sulph. 5 
minutes. Heart 32. 15 minutes. Heart 20. 20 minutes. Heart 20; injected 
gr. £d into thigh. 25 minutes. Heart 28. 45 minutes. Same. 60 minutes. 
Same ; injected into pericardial sac gr. -£th; in 5 minutes, heart 22 ; 10 minutes, 
same; 15 minutes, heart 28- 

Expt. 9.—Large toad {Bufo Americanus). Gave gr. Jd viridim sulph. 3 min- 
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utes. Absolutely paralyzed all over; no convulsions or convulsive twitchiugs. 
IS minutes. Dead. This experiment was repeated upon another toad with 
similar results. 

Experiments with Veratroidise Sulphas. 

Expt. 10.—Injected into breast of pigeon gr. j'jth veratroidise sulph. Pulse 
200; seems to be some irritation at point of injection. 20 minutes. No decided 
symptoms; gave gr. £th additional. 35 minutes. Pigeon quiet; legs weak; 
sprawling, hardly able to bear him up. Heart beating irregularly; for a few 
beats at the rate of 60 a minute; on least exertion going off with a whirr, so 
that the ear could not follow it. Pigeon very weak ; trembling; not so much of 
convulsive thrill as in viridia poisoning. 70 minutes. Pigeon weak ; can’t 
maintain itself well on legs ; no convulsions or twitchings. 120 minutes. Pigeon 
convalescent. 

Expt. 11.—Pigeon; injected in breast gr. ^d veratroidise sulph.: injections 
seemed to create local uneasiness; pigeon picking at the wound. 10 minutes. 
Pigeon very alert, but seems a little weak, and trembling; wants to be quiet, 
but constantly peering about. 12 minutes. Legs getting weak. 15 minutes. 
Pigeon apparently greatly alarmed; legs hardly able to sustain it; vomiting. 
20 minutes. Pigeon vomiting and purging; weak; convulsed, with wings flap¬ 
ping, tail widely extended, but yet unable to raise itself upon its feet—con¬ 
stantly sitting flat on its leg. 25 minutes. Convulsions constant; not accompa¬ 
nied by constant muscular thrill of viridia, but more jerking; pigeon pushing 
himself forward in them; consciousness perfect; pupils not affected. 30 min¬ 
utes. No vomitiug or purging for ten minutes; convulsions very violent, driving 
pigeon rapidly forward as he lays on breast—uttering cries. 45 minutes. No 
more vomiting or purging; pigeon on back; still convulsed; some muscular 
thrills ; heart beating so fast cannot count it. 60 minutes. No change except 
increased weakness. 70 minutes. Dead. 

Expt. 12.—Dog, with paralysis of hind legs from spinal injury. Gave gr. 
veratroidise sulph. Dead in fifteen minutes, with vomiting and slight purging. 

Expt. 13.—A very large, old, male English rabbit. Cut pneumogastrics; 
respirations immediately went dowu from 120 to 76 a minute, aud became 
laboured. 10 min. Respiration 80; injected gr. J- veratroid® sulph. 35 min. 
Respiration 54. 1 hour and a half. Injected gr. 1| veratroidise sulph. 
5 min. Breathing about same, but irregular. 35 min. Rabbit weak, with con¬ 
vulsive tremblings. 40 min. Rabbit convulsed, not very violently; no muscu¬ 
lar thrill. 43 min. Rabbit convulsed violently. 45 min. Rabbit dead. Re¬ 
spiration ceased a little before heart. No vomiting or purging. 

Autopsy two hours after death.—Venous system congested; lungs full of 
dark blood, crepitant; no ecchymoses; cerebro-spinal axis normal. 

So many experiments on various animals with the veratria of com¬ 

merce have been long since published, that I relate two experiments only 

from my note-book for comparison with those just detailed. It may be 

well, however, to state, that although purging is often spoken of as a 

constant result of a poisonous dose of veratria given hypodermically, yet 

my experience proves that it is merely an habitual result, and not very 

unfrequeutly does not occur. Vomiting I have never known to be absent. 

Experiments with Veratriee Sulphas. 

Expt. 14.—A dog, weak from previous experiment, was injected July 22, 
with veratri® sulph. gr. a. 5 min. Dog very restless, showing marked signs of 
local suffering at point of puncture, licking and nosing it. 10 min. Dog vomit¬ 
ing. 15 min. Dog still sick at stomach, urinating freely and constantly. 
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20 min. Dog purging; no tremors or convulsions. 40 ruin. Injected gr. § 
additional. 60 min. Dog purging violently; some convulsions, but not violent 
or universal, nor associated with general muscular thrills. 80 min. Dog dead; 
respiration ceased ten minutes before heart, which retained its irritability. 

Autopsy.—Eight side of heart congested; whole venous system full of black 
blood, highly congested. Stomach—mucous membrane congested. Small 
intestines—mucous membrane slightly congested; not so much as that of 
stomach. 

Expt. 15.—Pigeon. Injected gr. £ veratriae sulph. A slight convulsion ; 
in two minutes dead of universal paralysis. 

When a poisonous dose of viridia, or one of its salts, is injected into 

the cellular tissue of a warm-blooded animal, the first symptom manifested 

is a desire to be quiet, often a tendency to creep into corners and hide 

there; an unnatural sluggishness when approached. The whole expres¬ 

sion of the face and form show’s that this is not cerebral in its origin ; the 

eye is bright, and all ordinary signs of consciousness perfect. The quiet¬ 

ness is evidently dependent upon a condition of weakness, which makes 

movement a painful effort. The next new symptom is, in most cases, the 

accession of tremblings. These are, at first, slight, scarcely perceptible ; 

but by and by become more apparent. They are accompanied by a great 

increase of the weakness, the animal often becoming restless from the con¬ 

stant efforts to keep upon its feet. This weakness is certainly, in most 

cases, more marked in quadrupeds in the hind than the front extremities ; in 

birds in the legs than wings. The trembling at first may possibly be due 

to muscular weakness, but soon it is evidently peculiar ; and if the hand 

be laid on the animal, all the muscles will be found to be in a sort of peris¬ 

taltic contraction, whieli runs, as it were, from fibril to fibril, and causes a 

peculiar, rapidly-repeated thrill. I have never seen this in animals affected 

with any other poison, nor in the human subject. It is, I think, charac¬ 

teristic of the action of viridia, and is rarely if ever absent. 

The next stage is marked by the supervention of convulsions. These 

are often quite violent. In them a rabbit will run around the room appa¬ 

rently in great pain, or at least squealing violently. They are character¬ 

ized by clonic spasm of the muscles, and a great absence of real as com¬ 

pared with apparent power. The wings of the pigeon will flap rapidly, 

and to the eye with great force, and yet fail to raise the body at all. The 

rabbit, running and squealing, drags his belly on the ground. If one 

takes hold of the convulsed limb, he finds how little is the force exerted 

by the muscle, even when apparently in intensest spasm. These convul¬ 

sions generally continue until death, combined with ever-increasing weak¬ 

ness. The pigeon soon merely drives itself forward in them on its breast. 

The rabbit painfully progresses lying on its belly, its hind feet, perchance, 

extended and powerless. Then, no longer able to maintain even this po¬ 

sition, the animal lies on its side, and finally, in many cases, on its back, 

till death puts an end to its sufferings. Consciousness is preserved until 

the last. Sensibility appears to be unchanged for a time, and then be- 
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numbed, but not destroyed. In this respect I have thought there was a 

difference in different animals. 

The above course of symptoms is very constant in mammalia and birds, 

but in reptiles, the convulsions are not nearly so marked, and in some in¬ 

stances are wanting. There is never any vomiting or purging, but fre¬ 

quently, and probably always, profuse salivation. The eyes are unaffected 

throughout. 

The first question which naturally presents itself in this investigation 

is, how does viridia cause death ? through the respiratory system, the heait, 

or the brain ? It is very evident that it is not by any cerebral action. 

It must be either through the respiratory or circulatory system. A refer¬ 

ence to Experiments 4, 5, and 6, will show that the heart continues beating 

after the cessation of respiration ; and the experiments made after this 

first series and hereafter detailed, confirm this. Death takes place fiom 

asphyxia—the result of a failure of the muscles of respiration. 

The post-mortem appearances give no positive evidence as to the way in 

which the drug acts, but the total absence of all signs of active irritation 

of the nervous system, confirms the indication of the peculiar forms of 

the convulsions and the weakness during life, that its action is one of se¬ 

dation and not of stimulation. 

The action of veratroidia and its salts on animals is very different 

from that of viridia, resembling more nearly that of veratria. There are 

fewer convulsions than when the former alkaloid is used, and the peculiar 

muscular thrill is absent. Vomiting is always present and severe, and 

there is generally purging. Death is produced by a loss of power of the 

respiratory muscles. Although the physiological action of veratroi¬ 

dia is so similar to that of veratria, it apparently differs from it, very 

greatly, in its toxic power. Thus in experiment 11 it required TO minutes 

for a Jd of a grain of sulphate of veratroidia to kill a pigeon, whilst the 

same amount of sulphate of veratria in experiment 15 caused death in two 

minutes. That the veratrum viride alkaloids worked with were not ab¬ 

solutely pure is, however, certain ; but Mr. Bullock assures me they were 

practically so, that the small amount of impurity contained was not 

enough to affect the dose. 

In regard to the local effect of the injection of these alkaloids, when the 

sulphate of veratria was employed, there were always evident signs of 

local pain; when the sulphate of veratroidia was the drug, these signs 

were much less apparent, and I have never seen the sulphate of viridia 

produce appreciable irritation. 

Second Series of Experiments.—This series was undertaken to dis¬ 

cover, first, what was the real action of the alkaloids upon the circula¬ 

tion, and, secondly, in what manner such action was affected ; whether 

by virtue of their influence upon the spinal centres, or independent of it. 
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The experiments were as follows :— 

Expt. 16.—Our dog of moderate size. Bernard’s cardiometer was inserted 
into the femoral artery. The mercury varied from 120-1G0 m., rising when 
the dog struggled to 190 m. j gr. viridise sulph. was injected into thigh. 
15 minutes. Maximum heart force, 120 millimetres. 20 minutes. Dog perfectly 
passive; heart force 65-95 m., varying greatly, mercury often staying for some 
time from 65-75, then slowly creeping up, then falling; individual beat only 
1-5 c. 30 minutes. Heart force 65-75 m.; individual beat same. Pulse 68; 
respiration forced and labored. 40 minutes. Injected gr. 1 viridi® sulph. into 
peritoneal cavity. 45 minutes. Short, violent convulsion, under whose influence 
heart force went to 125 m., dropping, after a few beats, to 100 m., and then 
ranging from 75-100 m.; in a little while after cessation of convulsion settling 
down at 75 m. 60 minutes. Dog quiet, no more convulsions. 75 minutes. Gave 
gr. 1 viridi® sulph., hypodermically. 3] P. M. Dog weak but able to walk ; 
trembling all over. 4 P. M. Gave gr. 1 viridias sulph. hypodermically, making 
3 grains in all. The next day dog pretty well. 

Expt. 17.—I exposed the pneumogastrics and femoral artery, under ether, in 
a powerful, very thick-necked Scotch terrier. 11.30 A. M. Placed Bernard's 
cardiometer en rapport with the femoral artery. Arterial pressure 120-130 
millimetres; heart force (single beat) 5-10 m. Pulse 186; gave, hypodermi¬ 
cally, gr. 1^ viridi® sulph. 11.35. Arterial pressure 115-125 m.; heart force 
5-10 m. 11.40. Pulse 160; arterial pressure 110-120 m.; dog quiet. 11.45. 
Pulse 128. 11.55. Pulse 80 ; arterial pressure, when dog is quiet. 85-105 m., 
going to 120 m. when dog struggles. I now attempted to cut the pneumogas¬ 
trics. In doing this on the left side, the carotid was cut instead of the nerve, 
and there was a profuse gush of blood, which, however, ceased in a moment 
or two spontaneously, aided only by pressure on the outside of the neck. The 
left pneumogastric was not cut. 12 noon. Arterial pressure 60-70, going up 
to 100 m. when dog struggles. Pulse 92. 12.5 P. M. Pulse 92 ; arterial pres¬ 
sure 85-88 m. 12.8. Pulse 92 ; arterial pressure 80-85 m., going up to 100 m., 
when dog struggles. 12.15. Pulse 80; arterial pressure 75-80 m., going up to 
90 m. when dog struggles. An attempt was now made to kill the dog by cut¬ 
ting the femoral artery at Poupart’s ligament. The bleeding, however, ceased 
spontaneously in a very little while without seriously affecting the dog. The force 
of the circulation had been so greatly lowered by the alkaloid, that there was 
spontaneous arrest of hemorrhage in both carotid and femoral artery, without 
dangerous loss of blood. 

Expt. 18.—Inserted Bernard’s cardiometer in a moderate sized mongrel dog. 
Pulse 108 ; arterial pressure mostly 120-150 m., going dowu rarely to 110 m., 
and up to 160 m. 3.15 P. M. Injected gr. 1 veratroidi® sulph. into peritoneal 
cavity. 3.20. Dog has active movements, which may be voluntary or may be 
of the nature of convulsions. Pulse 106; arterial pressure 55-80 m., going 
up to 95 m. infrequently. 3.22. Dog vomiting violently; a convulsion. 3.25. 
Dog unconscious; apparently dead, with no perceptible breathing for two 
minutes; then a half dozen howling, laborious breaths; then quiet. Pulse 30 ; 
arterial force 110-150 m., going up to 160 m., the individual beats of the 
heart greatly exceeding in power anything I have ever witnessed, driving the 
mercury through 40 m. 3.30. There has been no perceptible breathing for five 
minutes, except a paroxysm of a half dozen convulsive breathings ; during this 
time pulse rose to 140 ; most of the time the arterial pressure ranged from 175 
to 195 m.; at one time rising to 210 m. The individual beats were very powerful, 
but nothing like what they had been. 3.31. Mercury fell in cardiometer tube 
almost instantly; motion ceased ; dog dead. 

Autopsy.—Braiu and medulla congested with dark blood ; right side of heart 
enormously swollen and congested; left side nearly normal; venous system 
everywhere gorged ; blood very dark. 

Expt. 19.—Inserted Bernard’s cardiometer in femoral artery of a terrier dog; 
pulse 112; arterial pressure 120-160 millimeters. 11.10 A. M. Gave, hypoder¬ 
mically, gr. ss veratroidi® sulph. in thigh. 11.15. Arterial pressure 120-160 m. 
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Pulse 112. 11.20. Arterial pressure 75-90 m., rarely going up to 95 m. Pulse 
104. Dog quiet. 11.25. Arterial pressure 75-90 m. Pulse 84. 11.27. Dog vomit¬ 
ing violently. 11.30. Arterial pressure 90-105 m. Pulse 68. Dog vomiting pretty 
constantly; no convulsions ; some very slight twitchings of muscles ; no purging. 
11.40. Arterial pressure 90-105 m. Pulse 76 ; some convulsive movements. 
11.45. Arterial pressure 110-120 m., going up to 125 m. Dog quiet; not vomit¬ 
ing (hence probably arterial pressure increased). 11.50. Severe paroxysm of 
vomiting; immediately after this arterial pressure 70-90 m. Pulse 96.^ In a 
few seconds arterial pressure 90 to 105 m.; then in a little longer 115—120 m., 
falling occasionally to 110 m., and going up sometimes to 125 m. Strong 
opisthotonic convulsions then came on, directly after which arterial pressure 
fell to 90-105 m. 11.55. Dog quiet; pulse 142 ; arterial pressure 115-120 m., 
falliuo- rarely to 110 c., and rising to 130 m. 12 noon. Pulse 140; arterial 
pressure 100-115 m., going to 130 m. rarely. 12.03. Unfastened dog, pushed 
him off the table, and he fell as relaxed and stone-like as though dead, but in a 
little while strove to get up, and, struggling violently, slowly progressed forward, 
scarcely however raising his belly from the ground. I seized him, and was 
placing him on the table when he had an extremely violent, persistent convul¬ 
sion, followed by total unconsciousness, so that touching his glazed eyeball 
with the finger did not cause closure of the lid. Breathing had apparently 
ceased; pulse very feeble and irregular. Lying quiet on the table, however, 
consciousness gradually came back, and the normal sensitiveness returned to 
his eye. 12.15. Dog breathing well again ; pulse 104; arterial pressure 155 to 
175 m., going up to 180 m. 12.30. Dog perfectly quiet; not moved for fifteen 
minutes; breathing regular; pulse 104; arterial pressure 95-105 m., going up 
to 130 m. Gave gr. ss veratroidia; sulph. in peritoneum. Dog showed no 
sioms of life when struck or hit. 12.35. Arterial pressure 80-90 m., going up 
to’lOSm. 12.40. Dog vomiting again. 12.45. Dog quiet; pulse 108 ; arterial 
pressure 105-115 m., going up to 120 m. 1. Pulse 104; arterial pressure 90 to 
95 m , going up to 100 ra. The dog was now untied and allowed to lie quietly 
until lie died, some time afterwards. 

Expt. 20.—Stout poodle dog. 3.50 P. M. Connected cardiometer with right 
femoral artery; pulse 160; arterial pressure going up to 130 m.; at times as 
low as 90 m., generally above 115 m.; single beat mostly 8 m. 4. Gave hypo¬ 
dermically veratriae sulph. gr. £. 4.05. Dog struggling, showing marked 
signs of suffering'; howling: breathing, panting, violent: pulse 160: aiteriai 
pressure up to 140 m. 4.10. Pulse 155; arterial pressure ranging from 80 to 
110 m., mostly below 100 m. Dog strong—howling. 4.15. Dog vomiting— 
matter vomited greenish. 4.25. Dog vomiting. 4.33. Dog still vomiting ; pu se 
96; arterial pressure going as low as 50 and up to 90 m., mostly from 60-80 m. 
4.36. Gave hypodermically grain £ veratri® sulph. Slight convulsive tremors 
and paralysis. 4.45. Dog quiet; paralyzed all over; constant tendency to 
vomit; no purging. 4.50. Pulse 72; still making efforts to vomit, veiy weak. 
5.15. Dog dead; no purging whatever. 

Expt. 21.—Small cur dog. Exposed pneuraogastric nerves and placed car¬ 
diometer in femoral artery; pulse 168; arterial pressure 150-158 m.; cut pneu- 
mogastrics, and waited for a considerable time; arterial pressure 146-152 m.; 
heart force (single beat) 4-5 m.; pulse 184. 5 P. M. Gave_ gr. 1£ vindi® sulph. 
5.15. Heart force 4-5 m.; arterial pressure, lowest point, between inspire 
tions 115, playing up during extreme struggle and respiratory effort 165 m. 
5.25. Pulse 72; arterial pressure falling to 70 m., rising under extreme 
struggles to get loose, and respiratory effort to 105 m.; during’ quiescence 
o-enerally to 80-90 m.; heart beat 10 m. 5.30. Pulse 80, somewhat irregular 
fn frequency; arterial pressure going down to 65 m., under effort up to 95 m. 
Dog constantly struggling, puffing, with apparently convulsive tremors. 5.45. 
Pulse 7G; arterial pressure as low as 45 m., going up to 75 in. when dog strug¬ 
gles; mostly 50-60 m. 6 P. M. Pulse 68; arterial pressure down to 38 m., 
going up to 60 m. under struggles ; heart force 8 m. The dog was now let up 
from the table and allowed to go free; died during the evening. 



1870.] Wood, Physiological Action of Viridia, Teratroidia, etc. 45 

Expt. 22.—Youngish mongrel hound of moderate size. 11.10. Out pneu- 

mogastrics ; connected cardiometer with femoral artery; arterial pressure 

110-120 ra.; pulse 176. 11.15. Gave hypodermically grain 1 viridim sulph. 

11.20. Pulse 172. 11.25. Pulse 176. 11.30. Pulse 164; arterial pressure mostly 

from 110-115 m., going up to 135 m. in struggles, and down to 90 m. between 

inspirations, when very far apart. 11.35. Pulse 140. 11.40. Pulse 80; arterial 
pressure 75-95 m.; when dog struggles going up to 105 m.; occasionally going 

as low as 70 m. 11.45. Pulse 76. 11.50. Pulse 76; arterial pressure mostly 

65-85 m., going up to 105 m. during struggles, and at times as low as 55 m. 

Convulsive tremors have commenced, moving along muscles very markedly. 

12 noon. Pulse 76 ; very marked convulsive tremors, almost amounting to 

convulsions. 12.10. Dog in constant violent convulsive tremors, actually 
shaking the table, succeeding one another constantly, only interrupted by con¬ 

vulsions. Pulse 76; arterial pressure mostly from 65-90 m.; under influence 

of stronger convulsions up to 110 m.; once, w'hen tremors interrupted for five 

or six seconds, going down to 50 m. 12.25. General state of dog the same, 

only convulsions more pronounced; pulse 76, somewhat irregular; arterial 

pressure 55-75 m., going up to 95 m. under strong convulsions, and when very 

strong to 100 m. ; this rare, not so often as before. 12.40. Convulsions now so 

violent and constant cannot count pulse ; femoral artery obstructed; gave 

hypodermically gr. 4 veratrise sulph. 1.10 Dog dead; thirty minutes after in¬ 

jection of veratri® sulphas; no vomiting or purging. 

Expt. 23.—10 A. M. Cut pneumogastric nerve in a small Scotch terrier. 

11. Inserted cardiometer. Pulse 132. Arterial pressure 140-150 m.; going 

up to 165 m. Gave hypodermically, gr. \ veratroidi* sulph. There were 

no signs of local irritation. 11.5. Pulse 128; arterial pressure 130-140 m. 

11.10. Dog quiet; pulse 128 ; arterial pressure 110-120 m., rarely going up to 

125 m. 11.15. Dog quiet; pulse 128; arterial pressure 105-110 m., rarely 

going up to 115 m. 11.23. Pulse 128 ; arterial pressure 103-107 m., going to 

112 m., once to 115 m. Dog quiet, conscious, apparently easy. 11.30. Gave 

gr. I veratroidi® sulph. 11.35. Pulse 128. When the cardiometer was first 

connected with the artery the dog was quiet, and the mercury vibrated from 

105-110 m.; directly dog was seized with a sort of convulsive paroxysm, 

growling fiercely, and struggling violently; after this passed off mercury fell 

to 75 m., finally settling at 80-95 m. 11.45. Pulse 144; arterial pressure, at first 

75 m., going up to 95 m., where the blood coagulated; individual beats much 

weaker than at first. 11.50. Let dog off table; perfectly conscious, tries to 

get up, but his legs cannot support him. Has no real complete convulsions, 

but fits of growling, and starting, and efforts to move, probably of that cha¬ 

racter. Lies on his belly, with head remarkably erect; hairs bristling, but eyes 

heavy and expressionless. No vomiting or purging. Gave gr. j veratroidi® 

sulph. hypodermically. 12.30. Dog quiet. Dog died some hour or so after¬ 

wards of exhaustion ; no vomiting or purging; no new symptoms, simply grew 
weaker and weaker. 

Expt. 24.—Cut the pneumogastrics of a good-sized Scotch terrier, and in¬ 

serted the cardiometer after lapse of half hour or so. 3.45 P. M. Pulse 172 ; 

arterial pressure mostly 152-160 m., going up to 165 m., rarely down to 125 m. 

Gave, by hypodermic injection, 71 drops of a solution of veratrise sulph., of 

the strength of 2 grains to the tiuidrachra. Dog seemed immediately to be 

in great pain, and much excited thereby. 3.50 Pulse 180 ; arterial pressure 

as before ; dog quiet. 3.55. Pulse 200; arterial pressure mostly from 110-120 
m., going up on violent inspiratory effort to 160 m., once down to 90 m. after a 

prolonged expiration. Dog frothing greatly from the mouth, but not purging 

or vomiting. 4.5. Pulse 200 ; arterial pressure mostly from 120-135 m., going 

up to 150 m. on inspiratory effort. 4.10. Pulse 200; arterial pressure IBS- 

145 m., going to 155 m. on struggling. 4.15. Gave, hypodermically, gr. 4 vera- 

triae sulph. 4.20. Pulse 200 ; arterial pressure mostly 140-155 m., blood going 

up at one time to 170 m., where it clotted. 5.30. Pulse 200 ; arterial pressure 

from 155-170 m. 5.40. Dog dead ; no convulsions at any time, although there 

were some convulsive twitchings of the muscles; no vomiting or purging. 
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Five minutes after death, heart not irritable ; vermicular movements of intes¬ 

tines active. 

Expt. 25._Cutpneumogastrics of a stout poodle dog after waiting some time. 

Pulse 204; arterial pressure mostly from 160-165 m., going up to 180 m. on 
strong inspiratory efforts, and down to 140 occasionally. Injected into cellular 

tissue of side gr. £ veratrise sulph. 2 minutes. Pulse 206 ; arterial pressure 

160-170 m., going to 125 m. on inspiratory effort, and going down at times to 

140 m. 4 minutes. Pulse 196 ; dog breathing with difficulty and somewhat 

convulsed ; one formed passage. 8 minutes. Pulse 212 ; placing cardiometer 

in artery blood went up immediately to 205 and there clotted. No vomiting. 

15 minutes. Dog dead; respiration ceased before the heart’s action. 
Autopsy immediate.—Muscular irritability under the scalpel very marked, 

the muscles constantly quivering and shrinking as they were cut. All the 
vein trunks engorged ; blood very dark ; lungs intensely congested, dusky pink ; 

abdominal cavity and contents normal; brain and spinal cord, sinuses and large 

veins choked with black blood ; all smaller veins in same state, making the pas¬ 

sively congested nerve substances very dark on section. 

Remarks._The experiments 16 and 11 show the action of viridia upon 

the circulation. There was a very marked reduction, both in force and 

rapidity of movement of the blood, associated with and perhaps dependent 

upon a great reduction in the rapidity of the heart’s action. The force of 

the individual beat of the heart is at first, I believe, not much affected, it 

retaining its pristine power for some time after there is a very marked de¬ 

crease in the general arterial pressure and the number per minute of the 

cardiac beats. Finally, however, there is also a loss of power in the single 

beat. 
The next question which suggested itself in this connection was, is this 

reduction dependent upon an influence exerted upon the cerebro-spinal cen¬ 

tres, or by some action on the heart itself, its muscular structure, or the 

sympathetic uerve ganglia contained therein. To answer this, experiments 

21 and 22 were undertaken. In these the pneumogastric nerves were cut, 

and thus all direct connection between the heart and cerebro-spinal axis 

severed. When the agitation of the operation had subsided, the pulse and 

arterial pressure were noted, and the sulphate of viridia administered. The 

same results followed as though the pneumogastrics were entire. This is 

confirmed by the circumstance noticed in the experiment upon the snapper. 

The insusceptibility of these reptiles to poison is proverbial, and accord¬ 

ingly no dose of viridia, which I was willing to spare from my little store, 

injected into the thigh, produced any very apparent result; whereas, several 

times, a small quantity placed in immediate contact with the organ rapidly 

caused it to lessen its activity. 
The action of veratroidia on the heart seems more difficult of interpre¬ 

tation. In experiment 18 there was a marked depression in the force and 

rapidity of the blood movement lasting for 10 minutes. At the end of 

this time, death by asphyxia was rapidly produced, and the circulation 

underwent a curious change. The pulse in a moment was reduced to a 

minimum iu rapidity, but the individual beat became endowed with four 

times its normal force ; the pulse then rapidly rose to 140—twenty beats be- 
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yond its pristine number, the individual heart contractions becoming much 

more normal, but the arterial pressure rising far above what it had been 

before the administration of the drug. Then very rapidly the mercury fell, 

and in a moment the heart was stopped and all was over. 

I think the most probable explanation of this curious phenomenon is to 

be looked for in the sudden cessation of the respirations, and consequent 

rapid production of asphyxia. The increase in the force and rapidity of 

the heart’s action were most probably due to the overpowering of the 

specific action of the veratroidia by that of the carbonized blood. 

In his admirable Physiological, Pathological, and Anatomical Re¬ 

searches (p. 33), Dr. Reid has a paper upon the phenomena of asphyxia., 

from which the following is extracted :— 

“ When the animal was breathing freely through the tube in the trachea, was 

quiescent and, when the blood was fully arteriaiized, the range of level in the 

mercury in the tube seldom exceeded half an inch, sometimes not so much. 

When the stopcock was shut no change took place in the range of the mer¬ 

cury during the first half minute; generally, before the end of the first minute 

the animal had begun to struggle, and then the range greatly increased—rising 

during each attempt at expiration, and during the struggling of the animal. 

In some of the experiments the range of the mercury amounted to about nine 

inches, and in one experiment to ten inches.” 

“ In a third experiment, the pulse was 100 before the stopcock was turned ; 

at the end of one minute the blood was getting dark, the animal had begun to 

struggle, and the pulse was 120. During the second minute it struggled vio¬ 
lently, and the pulse could not be reckoned. At the end of 2^ minutes the 

animal ceased to struggle, the respirations were few and heaving, and the 

pulse was 78.” 

In Experiment 19, the primary period of depression ended in a gradual 

increase in the frequency and force of the pulse, which had risen to 140 

instead of 112 a minute, the number before its administration, but had not 

quite regained the force which it had had previous to the use of the drug, 

when a period of collapse and apparent death came on. After reaction 

from this, however, the circulation more than regained the power which it 

had at first. A further dose of veratroidia was followed by the same de¬ 

pression and subsequent rebound of the circulation. The indications do 

not in this case point so clearly to the accumulating carbonic acid as the 

cause of the secondary arterial excitement, but I cannot help believing it 

has something to do with the latter. 

Experiment 23 was undertaken to discover whether the action of vera¬ 

troidia on the heart is exerted through the pneumogastrics or not. It is 

much to be regretted that the small quantity of the alkaloid in my posses¬ 

sion limited me to a single experiment. The first period of depression was, 

however, very well pronounced, aud leaves no doubt but that the vera¬ 

troidia produces this effect by direct action on the heart or its sympathetic 

ganglia. There was subsequent increase in the rapidity but none in the 

force of the circulation, when the cardiometer became disarranged. It is, 
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therefore, left uncertain whether the secondary exaltation is produced 

through the spinal nerves or not. 
Sulphate of veratria depresses the circulation both in force and frequency, 

but not nearly so much as viridia, at least without the production of other 

violent and distressing symptoms. The depression is constant; constantly 

increasing until death. Experiments 24 and 25 show that this action 

must be through the spinal nervous system by means of the pneumogastric 

nerves. Veratria acting apparently as a direct excitant to the heart when 

the connection of the latter with the spinal system is severed. Jhe sugges¬ 

tion naturally presents itself, is this increase owing to the action of the 

veratria or to the accumulation of carbonic acid in the blood. Further ex¬ 

periments will be necessary before this question can be positively answered, 

but the fact that the increase in the rapidity and force of the pulse com¬ 

mences almost simultaneously with the absorption of the alkaloid indicates 

that the latter is the immediate cause of the increased arterial action ; that 

the veratria is either a direct irritant to unstriped muscular fibre or to the 

nervous cells contained in the heart structure. 

The next point to which inquiry was directed, was to whether the paraly¬ 

sis produced by viridia and veratroidia ivas due to action on the nerve- 

centres_on the connecting nerves or on the nerves themselves. 

Expt. 26.—Ranafontinalis—calico frog—adult. Injected gr. ^ viridia; sulph. 
at 9.50 A. M. 9.55. Frog bellowing at intervals ; making great efforts, cannot 
say whether voluntary or convulsive. 10. Mostly quiet; lays on side, with 
occasional great convulsive leaps. 10.3. Apparently paralyzed; crying; 
with convulsive motions, but perfectly motionless and relaxed when lifted out 
of water. 10.5. Almost dead. Eyes scarcely close when touched by probe ; 
no sisns of sensation when cut or touched. Crural nerve exposed; when 
pinched, violent spasm of leg; when placed on a silver probe and one end of 
steel forceps touched to it and the other to probe, the exceedingly slight gal¬ 
vanic current sufficient to produce violent spasm of leg; once a general con¬ 
vulsion seemed to be produced, probably an accidental coincidence, as could not 
be produced again. 10.10. Reviving. 10.13. Livelier; gave gr. £ additional. 
10 20 No signs of life for 15 minutes; muscles of leg still respond actively to 
irritation of nerve. 10.25. Spinal marrow, irritation of it by a point gives rise to 
some faint twitchings in leg muscles; no amount of irritation produces motion 
elsewhere or more pronounced. 10.30. Crural nerve still very excitable. 
Opened thorax, heart beating 50 a minute ; no other signs of life. 10.35. 
Powerful irritation of spinal cord produces still slight twitchings. 

Expt. 27.—Ranafontinalis—calico frog—adult, but small. 8.8 P. M. Respi¬ 
rations 68 per minute; injected gr. 7j viridia sulph. 8.12. Some rigidity. 8.20. 
Respirations 36, irregular. Consciousness perfect, but frog quiet.; moves with 
great difficulty, unable to leap; sensibility apparently slightly affected; some 
rigidity 8.22. Sensibility very imperfect. 8.25. Frog quiet, with an occasional 
apparently convulsive kick. 8.30. Exposed crural nerve; very faint galvanic 
current elicited active convulsions in limb; a very powerful one failed to pro¬ 
duce any movements in other parts of the body. 8.35. Respiration 32, very 
irregular. 8.40. Sensibility totally abolished, also power of motion. 8.45. Ex¬ 
citation of spinal cord by a moderate current produces marked but not violent, 
general, diffused, muscular contractions. 8.50. Feeble galvanic current to 
crural nerve produces contractions in the limb, but no amount of stimulus 
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produces contractions elsewhere. 8.52. Exposed heart, which stopped beating 
at 8.57. After death muscular irritability perfect. 

jExpt. 28.—A large bullfrog—Rana pipiens—gave hypodermically gr. J viri- 
dise sulph.; waited sometime without apparent effect. 4.15 P.M. Gave gr. J addi¬ 
tional. 4.20. Frog lies quiet in water, not disturbed so readily. 4.23. On taking 
out of water, very weak and relaxed; on ground cannot spring half his regular 
distance, and falls heavily upon the ground. 4.25. Almost lost power of jump, 
ing; lies flat on his belly; when placed in water not able to keep his nose above 
it, save by constant struggling. 4.30. Very weak ; muscles relaxed, flaccid, at 
times, however, becoming rigid; in a sort of clonic spasm, which would aftect 
only certain muscles of one limb for a minute or so, and then would leave there 
and appear in another limb; no marked convulsions. 4.40. Frog so relaxed 
that when placed upon the back in water lies there, or very slowly rolls over. 
Exposed to sight crural nerve; placing it on a silver probe and applying one 
point of moist steel forceps to nerve, another to the probe a little distance off. 
the very feeble galvanic current was sufficient to cause active contractions of 
the muscles. 5 P. M. Frog lost all power of motion, except some slight, con¬ 
vulsive sudden extensions of single limb. Left crural nerve as excitable as the 
right had been ; muscles responding actively to steel forceps and silver probe. 

Expt. 29.—Small calico frog—Ranafontinalis. 4.45 P. M. Gave hypodermi¬ 
cally in left thigh gr. ] of sulphate of veratroidi®, 4.48. Frog disposed to be 
quick; when pricked with needle jumps pretty well; left thigh extended and 
somewhat rigid. 4.55. Frog cannot spring or lift himself. 5 P. M. When laid 
on back frog cannot right himself. Galvanization of crural nerve causes vigor¬ 
ous contractions of muscles of legs; no signs of pain when cut. 5.15. All 
voluntary motion has been suspended for some time; muscles move powerfully 
when galvanized some, but less so when crural nerves are galvanized, owing, 
probably, to previous exposure and repeated galvanization of nerves. 

Expt. 30.—Large calico frog—Ranafontinalis. 3.25 P.M. Frog can leap 
3J feet; gave about gr. \ veratroidi® sulph. 3.28. Frog disposed to be quiet, 
cannot leap more than to 2 feet. 4. Frog very weak; made two or three 
leaps of 2 feet each, but so exhausted refused to move when struck or pinched ; 
gr. ^ additional administered. 4.5. When laid on back in water struggles con¬ 
sciously to get on belly; after some time able to do it. 4.20. Very little change 
in frog’s condition; gave gr. £ additional. 4.35. Frog croaking faintly; some 
convulsive movements, apparently vomiting quantities of thick slime ; weak 
aimless movements when laid on back. 4.45. Frog motionless ; only occasional 
convulsive efforts. Crural nerve exposed; muscles of leg responded pretty 
well to feeble galvanic current through nerve. 

Remarks.—Experiments 26, 27, and 28 show that the viridia produces 

' paralysis not by an action exerted upon the conducting nerves or the 

muscular tissue. The excitability of the nerves seems in some cases to be 

even increased, and the muscles respond vigorously to stimuli. Reflex 

actions appear, however, to be almost entirely suspended. I have never 

seen but the faintest indications of them. Sensation appears to be dimin¬ 

ished although not so rapidly as motility. When the nerve centres are 

examined after death from viridia, they are always found pale or else pas¬ 

sively congested with dark blood. It is evident that viridia exerts a 

powerful direct or indirect action upon the spinal cord, and the post¬ 

mortem appearances agree with symptoms during life in determining that 

such action is of the nature of sedatives. It is possible that the depression 

of the circulation may be the immediate cause of the failure of nerve power. 

My experiments do not positively settle this, but certainly indicate very 
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strongly that viridia exerts a direct influence upon the motor nerve centres. 

The loss of power commences very early and progresses very rapidly, and 

is entirely different in its whole course from that seen when one of the 

cardiac poisons proper has been used. In their recent paper on the “ Ap¬ 

plication of Physiological Tests for Digitaline,” Drs. Fagge and Steven¬ 

son sum up the effects of a cardiac poison as follows : 1. Peculiar form of 

irregularity in the cardiac beats; 2. The stoppage of the ventricle in the 

white contracted state; 3. The retention of the voluntary power at the 

moment when the pulsations of the heart first cease, and for at least 15 

to 20 minutes afterwards ; all of which symptoms are utterly different from 

those produced by viridia. 
The results obtained by the recent investigation as to the physiological 

action of the latter alkaloid, may be summed up as follows 

1. It appears to be but very slightly, if at all, locally irritant. 
2. It has no action whatever upon the alimentary canal; never producing 

either vomiting or purging. 
3. It exerts no direct influence upon the brain, and the pupil is not 

affected by it, except it be an indirect dilatation just before death. 
4. It is a spinal motor depressant (probably directly so), producing 

death by paralysis of the respiratory nerve centres, and is without action on 

the muscles or nerves. 
5. It is a direct depressant to the circulation, lowering the force and 

rapidity of the blood streams, slowing the action of the heart and finally 

affecting the force of the single beat independent of any spinal action it 

may exert. 
Yeratroidia appears to be physiologically as well as chemically in many 

respects midway between viridia and veratria; locally it is more irritant 

than the former, less so than the latter. It possesses somewhat similar 

powers to the former on the heart, although to a less extent, and seems 

midway between the two alkaloids in its action on the nervous system and 

muscles, acting chiefly on the spinal centres, but appearing at the same time 

to impair the conducting power of the nerves and the irritability of the 

muscles. 
Its influence on the animal may be summed up as follows :— 

1. Locally it is somewhat irritant. 

2. It is an irritant emetic and sometimes cathartic. 

3. It exerts no direct influence upon the brain or upon the pupil. 

4. It is a direct spinal motor depressant, producing death by asphyxia, 

and acting at the same time to some extent upon the conducting nerves 

and the muscles. 
5. It depresses the heart’s action both in force and frequency, but the 

period of depression is followed by one of reaction, its primary cardiac 

action being independent of its spinal influence. 
Resin of Veratrum Viride.—Before the labours of Mr. Charles Bui- 
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lock, the resin, so called, of veratrum viride had been shown to have the 

power of depressing the pulse, but it had been freely conjectured that this 

resin was really a complex body containing a distinct alkaloid. This is 

now known to be the case. After this alkaloid is entirely taken out of the 

resinoid mass, there remains, however, a dark substanee soluble in alcohol, 

which appears to be the pure resin of the plant. It is a matter of much 

interest to determine whether this purified resin has any action on the 

economy, and if so, what it is. 

Mr. Bullock’s experience with it is as follows :— 

“ One-third of a grain of the resin dissolved in alcohol was taken every half 
hour until one grain was administered. No effect on the circulation or other 
result was noticeable. On a second trial the same dose was administered at the 
same intervals until two grains were taken. No effect on the pulse in force or 
frequency was observed; the only result—an unexpected one—was great pros¬ 
tration of the digestive functions, subjecting the experimenter to a temporary 
but severe attack of dyspepsia. Not being familiarized with this popular com¬ 
plaint the experiment was not pushed farther.”—Am. Journ. Pharm., 1868, p. 
64. 

In order to determine, if possible, the action of the resin still more con¬ 

clusively the following experiments were instituted. 

Expt. 31.—October 21,3.35 P. M. Pulse 80 ; 1 have just taken gr. j alcoholic 
resin of veratrum viride. 4. Stomach feels mawkish and slightly nauseated ; 
pulse 82. 4.15. Took gr. j additional. 4.30. Pulse 76 ; slightly nauseated. 
5. Pulse 80; still feel slightly nauseated. 5.20. Took two grains additional. 
6. Pulse 76 ; nausea marked, relieved at times by eructations of wind. At 64 
P.M. I took supper, although food was repugnant to me, and I ate but little. 
All through the evening I suffered from decided dyspepsia, partially relieved by 
a glass of whiskey. A feeling of tightness, nausea, stomachic wretchedness, 
with frequent eructations of wind, were the main symptoms. The pulse was 
not manifestly affected, nor were there any indications, save those mentioned, 
that I had taken anything unusual. 

Expt. 32.—-Gave gr. | of resin of veratrum viride dissolved in alcohol to an 
adult pigeon by stomach. 10 minutes. Pigeon vomiting, no purging. 15 
minutes. Pigeon vomiting violently. 20 minutes. Pigeon still vomiting. 30 
minutes. Pigeon still vomiting violently. 35 minutes. Pigeon vomiting violently 
in paroxysms, no other appreciable symptoms. 40 minutes. Vomiting ceased. 
There were no other appreciable symptoms, save the depression of the vomiting, 
but it was several days before the pigeon recovered from this. 

Expt. 33.—Gave gr. j alcoholic resin in alcohol by stomach to a half grown 
English rabbit, no perceptible effect. 

Expt. 34.—4.30 P.M. Gave by stomach 8 grs. of resin dissolved in fgss of 
alcohol to a full grown English rabbit; rabbit resisted vigorously, and did not 
get, I think, more than 4 grs. Immediately after operation, animal very weak, 
scarcely able to move; heart acting somewhat irregularly; breathing slow, 
laboured, with open mouth; probably some injury to glottis during active 
resistance to passage of tube. 5. Rabbit much in the same condition, but a 
little livelier and breathing less labored; no vomiting or purging. 6. Rabbit 
better; running .about some, although same peculiar labored breathing. 7. 
Rabbit more lively, hopping about a little, but with breathing worse, now 
accompanied by a peculiar groan-like noise. 10. Animal a little livelier, but 
with same difficulty in breathing, evidently, I think, caused by injury to throat; 
no purging or vomiting. The next morning the rabbit showed unmistakably that 
his larynx had been severely injured, and there can be no doubt but that there 
were no appreciable symptoms induced by the resin. 
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Remarks.—These experiments show conclusively that the resin of vera- 

trinn viride has no effect upon the circulation ; that it is inert so far as the 

medical virtues of the plant are concerned. That it has some local action 

upon the stomach is indicated by the violent vomiting it induced in the 

pigeon, and the gastric disturbances it caused in the human subjects. That 

it is the resin which produces the distressing vomiting often seen when the 

fluid extract or tincture of veratrum viride has been taken is, I think, 

however more than doubtful. Its action is probably not powerful enough 

in the small quantities given to do more than aid and abet its more active 

compeer, veratroidia. Still, as it does aid that alkaloid in its unpleasant 

action it is an object to get rid of it, as far as practicable, in any prepara¬ 

tion of the drug. 
Therapeutical Remarks.—The experiments which have been detailed 

prove, I believe, that in viridia, the profession has a remedy, by means of 

which all the peculiar sedative influence of veratrum viride can be obtained, 

without the horrible nausea and vomiting which always occasion so much 

discomfort, and which in some instances endanger life. As an instance of 

the latter, it is perhaps admissible to speak of a case of remarkable reco¬ 

very which came under my notice. A woman had had her abdomen torn 

by an enraged bull, so that nearly the whole of the sigmoid flexure of 

the colon was protruded and covered with dirt. It was carefully washed, 

replaced, and the external wound sewed up. Opium and veratrum viride 

were freely administered ; her pulse was kept to about 40 per minute, 

I believe, for some days, and she recovered without general peritonitis. 

The greatest constant source of anxiety in the case was the vomiting- 

induced by the American hellebore, which threatened to tear open the 

wound. It is in such cases that viridia will be especially useful. No ex¬ 

periments on animals are absolutely satisfactory unless confirmed upon 

man himself. There is, however, in the present instance not so much need 

of this comparative study upon man, as it has already been abundantly 

shown that the crude drug acts similarly upon all the domestic animals, 

including the genus homo. Moreover, it is well known that the veratrum 

viride is a direct arterial sedative to man. I have had no opportunity of 

using the alkaloid therapeutically, but have instituted the following experi¬ 

ment upon myself. 
Before detailing this, however, I quote the results of Mr. Charles Bul¬ 

lock’s experiments, extracted from his paper in the American Journal of 

Pharmacy, 1868, p. 98; reprinted from the Proceedings of the American 

Pharmaceutical Association :— 

“A more extended experience is desirable to attest the effects of this 
alkaloid. Several trials were made by administering it to persons in health ; 
the results of the experiments are as follows : One-fortieth of a grain of 
the alkaloid dissolved in alcohol was administered every quarter of an 
hour, until one-eighth of a grain was taken ; half an hour after taking 
the last portion the pulse in each case was reduced from eight to twelve 
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beats in the minute. No nausea or other effects were experienced. An 
• impression was produced on the throat resembling that caused by pyre- 
thrum, and the benumbing effects of aconite were wanting.” 

Expt. Oct. 17. Pulse, 85 in a sitting posture. Took, 11.40 A. M., gr. T'sth viriclioe 
snlph. in aqueous solution. Taste bitterish, disagreeable, peculiar—reminding 
one of the odour of spermatic fluid. 12 noon. No reduction of the pulse ; ever 
since swallowing dose there has been a persistent, peculiar numbness in the 
fauces. Took gr. T'5th additional. 12.15. After second dose the numbness of 
fauces was for awhile very marked; not so much so now; a general feeling of 
languor and quietness ; a sense of exertion in going up stairs. 12.35. No 
reduction in number of pulse; took gr. T’ffth additional. 1 P. M. Pulse when 
quiet, 76 per minute; numbness still persists in fauces. 1.40. Pulse about the 
same; took gr. T'sth additional; eaten heartily since last observation. 2.10. 
Pulse 80; took gr. ^th additional. 2.40. Pulse 74; numbness of throat not 
noticeable. 3.15. Pulse 69; took gr. |th additional; no sickness of stomach. 
3.40. Pulse 66. 4. Pulse 72 ; took gr. Jth additional. 4.30. Pulse 73 ; took gr. 
£th additional. 5.15. Pulse 67; decided feeling of weakness; no other symptoms. 
5.30. Pulse 6S ; any exertion an effort, and when forced rapidly sending pulse up 
to 110. Walking once or twice around a room sufficient to do this. 6. Pulse 
70 ; any exertion painful. Dr. Allen coming in, asked what is the matter; you 
look so languid. 6.15. Pulse nearly 70—down at times to 62. 6.20. Took two 
ounces of brandy. 6.40. Just finished supper; pulse 66. 7. Pulse 70; no 
digestive disturbance or other symptom has been manifested at any time since 
taking medicine, save only in the slowing of the pulse and the marked, pleasant 
muscular languor. The benumbing of the throat appeared to be caused by 
the contact of the medicine in swallowing, and there was no tingling sensation, 
such as is felt when under the influence of aconite. 

As far as can be judged from these few experiments upon man, the 

commencing dose of viridise sulph. may be set down at the sixth of a 

grain, repeated every hour, and increased until the desired end has been 

reached. I have never observed any marked cumulative effect—by which I 

mean in this connection—any very marked increase of the symptoms by 

small doses when the alkaloid is given every hour. The effect of a single 

moderate dose does not appear to be very long continued, reaching, I believe, 

its maximum in about an hour. Further experience upon this point is how¬ 

ever necessary; a study of the action of the medicine in disease alone can settle 

it. I believe the alkaloid to be preeminently safe as compared with other 

remedies with equal power, i. e., it would be much safer to reduce the pulse 

rapidly 20 beats per minute, and the force of the blood stream correspond¬ 

ingly, with it, than with any other known remedy, and I therefore ask for it a 

speedy and thorough trial by hospital physicians. Owing to the immense 

loss of the alkaloid by the methods of preparation which have hitherto been 

pursued, the expense of manufacture is at present great, but there can be 

but little doubt that the stimulus of demand would call forth from Mr. 

Bullock or some other pharmaceutist new methods, obviating this loss, and 

that the alkaloid could be furnished at a very reasonable rate. 

If any case of poisoning from it should arise, the treatment should be 

such as would be suitable were veratrum viride itself the agent. Perfect 

quiet in the horizontal position ; brandy and ammonia freely; opium, or 

perhaps better still, atropia cautiously; and, on general principles, strychnia. 


